
REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 
Public reporting burden for lliis collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering 
and maintaining the data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of 
information, including suggestions for reducing this burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188). 
1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any 
penalty for failing to comply with a collection of information if it docs not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE 
ADDRESS. 

1. REPORT DATE 2. REPORT TYPE 
Viewgraphs  

3. DATES COVERED 

4. TITLE AND SUBTITLE 

Polarization Properties of Chiral-Core Planar Waveguides 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 

Dr. Warren N. Herman 

5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

Naval Air Warfare Center Aircraft Division 
22347 Cedar Point Road, Unit #6 
Patuxent River, Maryland 20670-1161 

8. PERFORMING ORGANIZATION REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND 
ADDRESS(ES) 

10. SPONSOR/MONITOR'S ACRONYM(S) 

11. SPONSOR/MONITOR'S REPORT NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 

Approved for public release; distribution is unlimited. 
13. SUPPLEMENTARY NOTES 

14. ABSTRACT 

A new form for the modal eigenvalue equations of chiral-core planar waveguides provides insight into the transition, with increasing chirality, 
from TE/TM (transverse electric/magnetic) modes in the archiral case to nearly right-handed and left-handed circularly polarized modes. 
Dramatic variation of the polarization eccentricity with thickness and frequency is discussed. 

15. SUBJECT TERMS 

Polymers', Chiral; waveguides 

16. SECURITY CLASSIFICATION OF: 

a. REPORT b. ABSTRACT c. THIS PAGE 

Unclassified 

17. LIMITATION 
OF ABSTRACT 

18. NUMBER 
OFPAGES 

19a. NAME OF RESPONSIBLE PERSON 
Dr. Warren Herman 
19b. TELEPHONE NUMBER (include area 
code) 
(301)342-9114  

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Sid. Z39-18 

20010824 082 



Polarization properties of chiral-core planar waveguides 

Presenter:        Warren N. Herman 

Address: US Navy, NAWCAD 
EO Sensors Division AIR456 
Patuxent River, MD 20670 

Abstract 

A new form for the modal eigenvalue equations of chiral-core planar waveguides 
provides insight into the transition, with increasing chirality, from TE/TM (transverse 
electric/magnetic) modes in the achiral case to nearly right-handed and left-handed 
circularly polarized modes. Dramatic variation of the polarization eccentricity with 
thickness and frequency is discussed. 
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Chiral Core Optical Waveguides 
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ISOTROPIC CHIRAL MEDIUM 

Constitutive Relations 
(Drude-Born-Federov) 

Bohren's Decomposition 

Wave Equation 

Eigenmodes in bulk 
material circularly polarized 
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A. Lahlakia, V.K. Varaoan. and V.V. Varadao, Time-Harmonic Electromagnetic Fields in Chiral Mcdia.Lcclurc Notes in Physics Scries 335 
(Springer-Verlag. Berlin, 1989). 
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Modes in Chiral Asymmetric Waveguide 

W. N. Herman, accepted/ Opt. Soc. Am. A 
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Modal equations: (3 equations to be solved simultaneously (or neJL, g, h \ 
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Parameters g, h determine eccentricity of polarization ellipse for transverse E-field: 
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_AchLrali^tropicJrt^vegu]de EFFECTIVE INDEX 
VS 

THICKNESS COMPARISON 

Isotropie chiral core-waveguide 

■ Achiral: nefflJE)-neffiTM) -> 0 as thickness increases 

• Chiral: ne^LHE^ne^RHE) -> rr - n+ as thickness increases 

Transition; TE/TM => LHC/RHC 
3 micron thick film, n0=1, ns=1.51 
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Polarization variation of RHEO mode versus waveguide thickness 
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Dramatic change in polarization 
at mode intersections 

Eccentricity Variation for LHE1 Mode 

Slow wave cuttoff 
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• Dramatic change in polarization 
at mode intersection 

• Polarization fairly constant past 
slow wave cutoff 
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Details of Intersection of RHEO with LHE1 
[Transition region where only LHE] 
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